Ischemia-induced inhibition of calcium uptake into rat brain microsomes mediated by Mg2+/Ca2+ ATPase.
It is well established that ischemia is associated with prolonged increases in neuronal intracellular free calcium levels. Recent data suggest that regulation of calcium uptake and release from the endoplasmic reticulum is important in maintaining calcium homeostasis. The endoplasmic reticulum Mg2+/Ca2+ ATPase is the major mechanism for sequestering calcium in this organelle. Inhibition of this enzyme may play a causal role in the loss of calcium homeostasis. In order to investigate the effect of ischemia on calcium sequestration into the endoplasmic reticulum, microsomes were isolated from control and ischemic whole brain homogenates by differential centrifugation. Calcium uptake was measured by radioactive calcium (45Ca2+) accumulation in the microsomes mediated by Mg2+/Ca2+ ATPase. Ischemia caused a statistically significant inhibition of presteady-state and steady-state calcium uptake. Duration of ischemia was directly proportional to the degree of inhibition. Decreased calcium uptake was shown not to be the result of increased calcium release from ischemic compared with control microsomes nor the results of selective isolation of ischemic microsomes from the homogenate with a decreased capacity for calcium uptake. The data demonstrate that ischemia inhibits the ability of brain microsomes to sequester calcium and suggest that loss of calcium homeostasis is due, in part, to ischemia-induced inhibition of endoplasmic reticulum Mg2+/Ca2+ ATPase.